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Abstract 
This text did a research about the status of low-carbon technologies in building area, and discussed the necessity and 
importance of reducing carbon emissions in the full life cycle of building; constructed low-carbon assessment model 
of building; Explored the development of low carbon construction law field, and thus identified the difficulties and 
challenges faced in its development, finding effective ways and providing a theoretical basis for the healthy and rapid 
development of low-carbon buildings. 
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1. Introduction 
The so-called low carbon buildings based on LCA (Life Cycle Assessment), is point to the buildings 
that we refer to the least carbon dioxide emissions to the biosphere throughout their life cycle from design, 
construction, operation, until the destruction as important evaluation criteria. " Low -carbon building" is the 
advanced reflection of current "green building".  
According to the study of National Energy Research Institute, the industrial sector is currently the 
largest contribution to the field  of energy  conservation. But after 2020, with the imp rovement of liv ing 
standards and changes in consumption structure, the contribution of the architecture and transport sector 
begins to strengthen. By 2050, the contribution rate of energy conservation in architecture sector will 
exceed industrial sector and transport sector, ranking the first place, and the contribution rate of emission 
reduction ranks third. In addition, it is very difficult for industrial products to reach the 10%-20% carbon 
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emission reduction, but in the way of maintain ing the rationality of architectural design, we can easily 
reach 50% - 60% carbon emission reduction effect.  
2. How To Reduce ——Approaches To Reduce Carbon In Architecture Area 
Low-carbon technologies of building-integrated are developing rapid ly. The generalized low-carbon 
technologies include not only the technology in scientific and technological area but also the ideas and 
methods in area of management and allocation of resources. According to the impact approaches on the 
environment and energy saving mode, low-carbon technologies can be classified into the following five 
categories˖ 
2.1 New energy utilization 
By new energy such as solar, wind, geothermal energy utilization of building -integrated technology, 
the application of high-energy consumption and high-carbon emission energy such as electric energy, fuel 
gas will be reduced which cut down the energy and carbon emission from the source. However, due to the 
high cost of new energy development and utilizat ion, and generation additional energy consumption and 
pollution in the production process, new energy development potential may be limited, and the 
continuous improvement of technology is the key to break through this bottleneck. 
2.2 Energy efficiency improvement 
Such techniques include strengthening the building design strategies of natural calefaction, 
refrigeration, ventilation and  the flow-simulat ion technology, wall insulation, energy-saving windows 
and doors, natural lighting, shading and other energy-saving technology, intelligent control system 
application, improvement of energy efficiency technology of construction equipment, particularly air 
conditioning system and so forth, which have advantages of a significant effect of carbon emission 
reduction, low cost, and easy to spread. 
2.3 Environmental load reduction 
Green reusable build ing materials, waste recycling during the process of construction and demolition, 
and using the recycling of energy efficiently during the process of building operation, can effectively 
reduce the load of carbon dioxide on the environment. 
2.4 low-carbon management 
It is committed to searching and popularizing business operation models of the low-carbon building, 
including the establishment of monitoring system for carbon emissions, the demonstration projects of 
low-carbon build ings, the establishment of assessment system for low carbon build ings, renovation 
planning and management of low-carbon on existing buildings, the standard management on low carbon 
technology, incentive market mechanis m to implement  government policy, carbon business and carbon 
trading, and the industry management of carbon auditing and carbon trading intermediary.  
2.5 Carbon sequestration and carbon storage 
The collocate optimization technology of ecological plant configuration s uch as roof garden, vertical 
green, indoor and outdoor green, can be a significant increase in carbon sequestration. In the conditions 
that the coal-dominated energy structure can not be changed in short term, act ively expand carbon 
sequestration is one lower-cost way to reduce carbon. 
3. How To Assess——Establishment of Double "LCA" Low-carbon System For Building Structure 
The so-called double " LCA" is point to a comprehensive evaluation system for building combines 
Life Cycle Assessment system with Low Carbon Assessment system. It requires that low-carbon 
assessment should be in all phases throughout the whole life cycle of building, and reflect the 
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characteristics of systematic perspective at the same time. Assessment can be divided into design, 
construction, use, removal of the four modules. As shown in Table 1. 
Table1.  LCA system of low-carbon 





planning and designing 
Involved low-carbon 
technologies and 
management in life cycle 
of building  
evaluation on design 
scheme  
Evaluate with relevant 
policy, industry standards 







1.material and equipment green recyclable materials carbon emissions of 
materials production and 
transport 
Establish carbon emission 
database in energy 
consumption and durability 
of building materials, in 
logistics and energy 
consumption, in waste re-
use, and integrate carbon 
emission calculation. 
2.transportation reasonable raw materials 
and equipment suppliers 
3.energy consumption Standardized construction 
management 
energy consumption of 
construction 
4.waste disposal waste recycling carbon emissions of waste 
recycling and disposal 
operation 
1.energy consumption fault diagnosis and 
maintenance management 
evaluation on energy 
consumption 
Total energy consumption 
during operation should be 
comprehensive evaluated 
by consumption statistics 
of power, coal, oil and gas, 
combined with computing 
life of the building. 
2.resource circulation new energy integrated into building  
3.Maintenance and 
Management 




1.waste recycling Classification recycling 




Establish waste database 
and calculate energy 
consumption during the 
removal. 
2.Scrap disposal Free-pollution disposal 
3.energy consumption new energy 
On the whole, double "LCA" building evaluation can be divided into two parts. One is the resource 
recycling for the whole life-cycle, and the other is total energy consumption during the life cycle. 
3.1 The resource recycling part can be the following four indicators: total resource input, the initial 
resource usage, waste material output, waste discarded.  
total resource input = Σ total building materials input;  
Initial resource usage = Σ [total building materials input × (1-reutilization rate) × (1 - regeneration rate)];  
waste material output = Σ [total building materials input × (1-reutilization rate)];  
waste disposal = Σ [total building materials input × (1 - regeneration rate) × (1 - waste material recycling 
rate)].  
    According to the relationship between the above indicators, combined with building materials database, 
converted into related carbon dioxide emissions, low-carbon evaluation should be set up on recycling of 
construction materials and resource. 
3.2 Total energy consumption during construction, operation and maintenance, and removal should be 
comprehensive evaluated by power, coal, oil, gas and other energy consumption statistics, combined with 
computing life of the building. 
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Generally speaking, construction and improvement of carbon reduction model based on double 
"LCA" can  solve the problem in trad itional build ing assessment system that projects are difficult  to be 
quantized, methods are complex, difficult to operated and controlled. Besides, it can make the 
management system of real estate enterprise shift to low-carbon model, so that the green real estate 
affects the whole supply chain system to change in order to ach ieve sustainable development. To  achieve 
the quantification on the issue of "low carbon" in construction sector and then interlink the currency, 
would take a solid step forward smoothly on carbon tax and carbon trading in th e future. 
4. How To Generalize——Challenges And Strategy of Generalizing Low-carbon Building 
According to statistics, although new buildings have been basically designed with energy saving 
standard, the proportion of the implementation with low carbon design s tandards in construction phase is 
only 53.8%. In addition, the transformation about carbon reduction of existing buildings also faces great 
obstacles to be generalized, which  is decided specifically  by externalit ies of reducing carbon emissions 
from buildings. 
Although the low carbon buildings generate good external benefits throughout their life cycle, the 
developers and users can not obtain all the external benefits, which  generate economic externalit ies. That 
is the gap between developers’ internal revenue and social benefits, which we call the external costs. 
Because the market can only reflect the developers’ internal costs, the reality is that the internal cost -
benefit decided production, which can not guarantee the maximum benefits of the whole societ y, just as 
we say "market failure". And the allocation of resources can not achieve maximum efficiency namely 
Pareto optimal. In this case, the government need formulate policies and regulations related to 
intervention and enforcement. However, mandatory policies should be improved operational and 
administrative costs are usually high, and the main body of responsibility can not be inspired with the 
enthusiasm and in itiat ive. Therefore, with the actual situation, mandatory policy  on the issue of carbon 
reduction in buildings is not the best selection, and generalization and development of low-carbon 
buildings should be compatible with other effective means. 
Based on the above analysis, the development of low-carbon build ings should be changed from 
mandatory policies to p romotion measures, and actively  seeks the incentive mechanism under the market 
economy. 
4.1 Formulate low-carbon building incentive policy. 
Implement policies and measures such as the funding, tax incentives, low interest loans, and a series o f 
priority of administrative examination and approval to promote related standardization of technologies, 
awareness and information 
Regulate agency management of carbon trading and carbon auditing, establish supervisory mechanis ms 
for low-carbon building, monitoring implementation and completion of low-carbon index level during 
construction, operation, demolition and other building full life cycle. 
4.2 Improve the assessment system of low-carbon buildings. 
Regulate calcu lation measurement of carbon emissions, and establish double "LCA" model of low-
carbon building with Chinese characteristics as quickly as possible. Develop assessment system suited to 
Chinese geographical and climate characteristics, evaluation of national culture in reference to the 
advanced system in the world. Provide developers with technical and policy guidance for production in 
the entire building life cycle. 
4.3 Reform the economic incentive model of low-carbon buildings 
 Construction real estate involves many areas of production and consumption, and its development is 
related to geographical structure of natural, economic and social conditions closely. Therefore, incentive 
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model should be designed specifically  according to its characteristics for inspire the object, and select the 
appropriate incentive method depending on the circumstances. The main targets of economic incentives 
in aspects of Carbon reduction build ing are developers and consumers. To solve low-carbon external 
problems, the developer can implement the "side payments side also" mode, and consumers’ available 
mode is "even after the first live", in order to ensure that market efficiency is maximized. 
Developers can apply for additional investment of low-carbon buildings from government, and repay in  
proportion based on carbon reduction benefits of energy efficiency. Similarly, consumers obtain the right 
to live in low-carbon build ing in  an ord inary price level, and pay energy costs in a certain proportion and 
a certain  term to offset the developers’ capital increase. This mode of operation not only  improves the 
enthusiasm of developers to some extent, but also can penetrate low-carbon concept, change lifestyle and 
consumption structure fundamentally, increase their awareness of environment protection, and fully 
mobilize the enthusiasm of all people to participate. 
5. Conclusion 
To improve the level of low-carbon technologies, to increase efforts to promote low-carbon, to 
strengthen carbon management, and to implement low-carbon incentive policy is a necessary, effect ive 
way to development of low-carbon build ing. The key carbon reduction incentive policies should be based 
on the actual situation and reflect the different characteristics flexibly, which is able to feedback with 
changes in factors such as public awareness of reduction carbon emissions, low-carbon technologies, low-
carbon investment and effect of policy implementation, to activate the positive role of economic lever 
combined with different stages of low-carbon building market. 
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